The output power of the MW generator can be set flexibly between 0 and 3,000 W at a fixed frequency of 2.45 GHz. Two directional couplers were inserted into the microwave guide system to monitor the forwarded/reflected MW power. The correct temperature measuring of the radiated materials is an important issue in microwave systems, due to non-uniform temperature distribution, the interaction between the metallic element and electromagnetic field and other challenges when using microwaves. In the literature, several works use the conventional thermocouples while other researchers utilize the infrared thermometers to record the catalyst bed temperature in MW irradiation system 1-3 .
However, there are not accurate values because the complexity of MW behaviour with metallic catalysts inside the catalyst bed [4] [5] [6] . Thus, in this works, MW power was used as a process parameter to investigate its effects on catalytic activity and to repeat the experimental results.
The conversion of the reactants is defined by the following equations:
Where, is the molar conversion of gas, i, (mole. DRM under MW irradiated at 200 W over the CoMo2 catalyst can obtain H 2 /CO ratio of 0.8 while that over the CoMo0.5 produces a syngas ratio of 0.43 at 500 W. However, the decrease in syngas ratio H 2 /CO is observed when increasing MW power level (Fig. S2 ).
This is due to the simultaneous occurrence of side reactions. The isotherm adsorption at low relative pressure ratio (P/Po ≤ 0.3) of all reduced catalyst samples had lower nitrogen adsorption (lines close to X axis) than that of high relative pressure ratio, indicating a weak interaction between the nitrogen and catalysts. In contrast, at higher relative pressure, molecular clustering was followed by pore filling.
Moreover, the cobalt loading presents the significant effects on the structure of catalysts.
The hysteresis loops shifted from H 2 type (CoMo0.5, CoMo1) to H 4 type (CoMo1.5, CoMo2, CoMo2.5). According to the IUPAC recommendations, this result suggested an transformation from a structure with narrow necks and wide bodies (ink-bottle pores) (H 2 ) 7 to that of with aggregated of plate-like particles leading to slit-shaped pores and narrow slit-like pore, respectively 8 . The areas of the hysteresis loops becomes smaller and the isotherms of the reduced Co-Mo/Al 2 O 3 catalysts is shifted downward, which therefore suggest the decline in the BET surface areas. The decrease in pore size and BET surface area was observed when increasing Co:Mo molar ratio from 0.5 to 2.5. This is due to the decrease of the concentration of alumina which is the major contributor to the high surface properties. BET surface area as well as pore size of bimetallic catalysts was insignificantly altered at In TPR-H 2 each peak corresponds to a different oxide and the amplitude of each peak is proportional to the reaction rate. The amount of H 2 uptake during the reduction was measured by a thermal conductivity detector (TCD), which was calibrated by the quantitative reduction of copper oxide to the metallic copper. As can be seen that by increasing Co/Mo from 0.5 to 2.5, the reduction temperature of bimetallic catalyst samples also shifted to lower values (Fig.S 4) . Thus, in a mixture form, either cobalt or molybdenum weakens the interaction of each metallic component with Al 2 O 3 support improving the reducible ability of metallic-based particles in bimetallic catalyst samples. The intensity of all diffraction peaks increased with the increment of Co/Mo molar ratio from 0.5 to 2.5. The presence of larger crystals in the catalyst structure presumably led to the observed shifts of the hysteresis loops when increasing cobalt loading as shown in (Fig.S 5b) . This result reveals the stability of crystalline structure of bimetallic catalysts under redox environment of DRM reaction as well as MW irradiation leading to the enduring catalytic stability. Hence, the FESEM analysis at different magnifications and MW power levels for spent
CoMo2 catalysts was performed and the results (Fig.S 9) exhibit the sloughing and distortion on the bimetallic catalyst surface after 16 h on stream of DRM reaction under MW irradiation at 500 W. These deteriorations are particularly serious at higher MW power levels i.e., 1000 W. On the other hand, at a lower MW power of 200 W in which CoMo2 catalyst can convert a relatively high reactant gas conversions (80 % CH 4 and 93 % CO 2 ), there is not much difference between the fresh and spent catalyst samples morphology. Thus, the physical deterioration would be a principal reason leading to the above-observed decrease in catalytic activity at high MW power levels. In the mean times, the STEM-EDX qualitative spectrum of fresh CoMo2 catalyst confirms all constitutive elements i.e., Co, Mo, O and Al. The unlabelled peaks are belong to the Cugrid.
